Nowadays, it is widely acknowledged that low physical activity levels are associated with an increase 25 in terms of both disease recurrence and mortality in cancer survivors. In this light, deciphering those 26 factors able to hamper or facilitate an active lifestyle is crucial in order to increase patients' adherence 27 to physical activity. The purpose of this study was to explore barriers and motivations in a sample of 28 female oncological patients, practising running using the ecological model and compare them with 29 healthy controls. Focus group interviews were conducted at Verona University. Participants were 12 30 female cancer survivors and 7 matched healthy controls who had participated at "Run for Science" 31 project. The interviews were transcribed verbatim and analyzed using content analysis. Two main 32 themes, motivations and barriers were found. About motivations, three sub-themes were identified: 33 personal, interpersonal and environmental/organizational factors. Regarding barriers, another sub-34 theme was recognized: community/policy factors. Compare to healthy controls, survivors expressed 35 motivations and barriers specifically related to their oncological disease. Running was a challenge with 36
Introduction 44
In Italy, one out of three women will experience an oncological disease during lifetime (1). Cancer is 45 the second most common chronic disease in female population and in 2018 there were 1.837.412 46 cancer-diagnosed woman in Italy (1). The introduction in clinical practice of innovative treatments have allowed cancer survivors to achieve an improved prognosis and quality of life. Nevertheless, Table 1 . Semi-structured interview questions Motivations  From the personal point of view (thinking of physical and psychological state and previous experience) is there any factor that in your opinion may motivate the adherence to running program?  From the social point of view (thinking of relationships with other people, friends, colleagues, family) is there any factor that in your opinion may motivate the adherence to running program?  From the environmental point of view (thinking of place, organizations and institutions) is there any factor that in your opinion may motivate the adherence to running program?  From the cultural point of view (thinking of politics and national/regional rules) is there any factor that in your opinion may motivate the adherence to running program?
Barriers  From the personal point of view (thinking of physical and psychological state and previous experience) is there any factor that in your opinion may limit the adherence to running program?  From the social point of view (thinking of relationships with other people, friends, colleagues, family) is there any factor that in your opinion may limit the adherence to running program?  From the environmental point of view (thinking of place, organizations and institutions) is there any factor that in your opinion may limit the adherence to running program?  From the cultural point of view (thinking of politics and national/regional rules) is there any factor that in your opinion may limit the adherence to running program? 132 133 Analysis 134 ML, AA and PF independently analysed the data, using the content analysis. This approach was 135 performed with Atlas.ti TM software and involved a process of reading, reflection, decoding and re-136 reading on the meaning of the data collected, in order to analytically interpret the text. First, the text 137 was read several times to identify recurring ideas and to get a sense of the whole discussion. The 
Results

145
All the invited cancer survivors participated to the study, while 7 out of 13 healthy females completed 146 the focus group. Table 2 illustrates the socio-demographic and medical characteristics of both groups.
147
The performed analysis identified two main themes: 1) motivations and 2) barriers in running. Features that have stimulated participant's will to be or become active in everyday life, even after the 157 conclusion of oncological treatment, include three main sub-themes: individual, interpersonal and 158 organizational factors (Table 3) . 
148
Individual factors
Different aspects connected with running were common in both groups, as enjoyment, previous 
Environmental and organizational factors
For both groups, running in the natural environment is an important supportive factor to continue the regarding the knowledge of some instructors: "I did not have a good trainer, I never performed a sports and, for this reason, are penalized". Furthermore, the OG highlighted how the current 281 traditionalist culture hindered the practice of PA in general: "We live in a traditionalist culture, in which 282 we teach our sons to go to school, to work, to have a family. These are the priorities." (Antonella, OG).
283
Moreover, marketing was reported as a negative factor that blocks the correct and healthy promotion of 284 running. For cancer survivors, advertising promote a wrong image and incorrect information. In fact, it 285 usually appears that running EX is only adequate for athletes or for physically active subjects, and it is compared them with matched healthy controls. We found several factors that stimulate the approach 296 and adherence to running and others that limit them.
297
Regarding running motivations, several points were common in both groups, such as enjoyment, 298 possibility to perform this type of EX in a natural environment, social support given by teammates and Running performance was a challenge connected with their disease and a sort of demonstration they 304 could overcome cancer, giving also hope to other cancer patients. Moreover, the focus group 305 highlighted that patients who have had an oncological disease obtained more support from their family, 306 friends, physician and workout teammates compared to healthy controls. This result is supported by 
314
Focusing on barriers toward running, some environmental and organizational factors were similar 315 between the oncological group and healthy subjects, such as poor personal security and untended 316 environment. Another study has emphasized these obstacles mentioning that "safety issues" were an 317 impediment to patients affected by cancer walking activity (23). In addition, they expressed many 318 barriers related to their cancer journey (18, 22) . For example, cancer-related treatment side effects, such 319 as fatigue, joint pain or peripheral neuropathy were identified as serious impediments significantly 320 interfering with the maintenance of running EX. Moreover, physical injuries, inexperienced trainer, air 321 pollution and the public scarce attractivity of running training have emerged as issues that can inhibit 322 the adherence to a running program. These barriers can be related also to the past disease history of 323 these subjects. Indeed, a cancer diagnosis and its related treatments carry several physical and population because its lack, decreases the possibility of reaction in case of illness.
336
Our study has some limitations, including the low response rate especially in the control group, even if 337 the saturation principle was achieved. The oncological group was affected by different cancer types and 338 considering the peculiarity of the physical EX evaluated (endurance running), the results are not widely 339 generalizable to other activities. Nonetheless, precisely because these conditions represent a real-world 340 situation, we believe that it is interesting to understand factors that induced these subjects to approach 341 and adhere to running EX.
342
In conclusion, the current literature shows the strong importance of a constant PA, such as endurance 343 running, even after a cancer diagnosis in order to reduce mortality and recurrence risk. Exploring the 344 factors that limited and favoured the promotion of an active lifestyle is extremely important to design 345 specific interventions. Our study investigated, using an ecological approach, barriers and motivations 346 towards endurance running in women affected by cancer and compared them with matched healthy 347 subjects. We found that OG had many motivations originating by personal and interpersonal levels.
348
Furthermore, they interfaced with several obstacles, present into all four levels of the ecological model. and barriers. Developing a running program that considers all these aspects, may increase its success in 351 terms of both adherence and compliance in this kind of patients (Fig 1) . 
